Abstract: Knowledge on aerosol chemistry in densely populated regions is critical for 20 reduction of air pollution, while such studies haven't been conducted in Changzhou, an 21 important manufacturing base and polluted city in the Yangtze River Delta (YRD), 
Introduction

53
Aerosol particles are ubiquitous in the atmosphere and play important roles in air 54 quality, global climate, biogeochemical cycle, and human health, etc (e.g., Heal et al., 
138
Before and after sampling, the filters were conditioned under constant temperature analyses in the following sections were also blank corrected unless specified. The
156
concentrations of all measured species in PM 2.5 sample were also converted to μg m -3
157
based on the measured concentrations and the air volume pulled through the filter. 
ICP-OES analysis
159
Another quarter of a filter was cut and placed in a Teflon vessel, digested with 10 Ti, Ni, Ba, but found they were mostly below the detection limits thus were not included 168 in this work. All samples were determined in a triplicate, and a difference within 5% 169 was considered acceptable. 
OC/EC and WSOC analysis
171
Analysis procedure of OC/EC was similar to a previous study . 
Offline SP-AMS analysis
226
The SP-AMS analysis procedure for offline filters was similar to that of Xu et al. Prior to PMF execution, the following steps were performed: Data and error matrix for
274
WSOA were first adjusted based on equation 1; ions with low signal-to-noise (S/N<0.2)
275
were removed, whereas ions with S/N ratios between 0.2 and 2 were downweighted;
276
Two runs with huge mass loading spikes were removed; all isotopic ions were removed trace elements and PAHs are summarized in Table 2 . As shown in Table 2 (Table 1) . Overall, the daily average concentration of PM 2.5 during 305 sampling period exceeds 75 µg m -3 -the second-grade national air quality standard
306
(NAAQS)(GB 3095-2012), and on some heavily polluted days, the PM 2.5 mass loadings 307 can even exceed 3 times the NAAQS standard.
308 Table 2 summarizes the concentrations of various species determined in this study. 
Water soluble inorganic ions
319
The average concentrations (±ơ) of total WSIIs were 66.5 (±17.2), 35.0 (±20.2), accounting for 6.0% and 3.0% of the total PM 2.5 mass in winter and fall, respectively.
396
These values were relatively higher than those in other cities in China, such as 397 1.74%-2.04% in Hangzhou (Liu et al., 2015) . This probably can be explained by 398 re-suspended dust from building construction around the site during the sampling period.
399
In this study, the observed mean levels of trace elements in fall were in the order of trace elements in PM 2.5 , accounting for over half of the total trace elements mass.
405
Previous research also found that mass loading of Zn was higher than other elements, 
408
In general, the correlations between various heavy metals are weak, as depicted in 
OC and EC
416
As presented in 
PAHs analysis with GC-MS and SP-AMS
446
The average concentrations of the 18 individual PAH and total PAHs (ΣPAHs) in 447 winter and spring are listed in 
475
On the other hand, by using the SP-AMS, we also identified a series of PAH ions, Nevertheless, combining GC-MS and SP-AMS to improve the PAH measurements by 500 the SP-AMS is valuable, and will be the subject of our future work. 
548
The NHOA factor had a low O/C ratio (0.14), and was abundant in C x H y + ions
549
(33.8%) and the NHOA time series also varied closely with those ions, showing its 550 common feature as traffic OA. In particular, the factor was rich in C x H y N p + ions (43.1%),
551
as a result, it shows a much higher N/C ratio (0.26, Fig. 10a hypothesis aforementioned in Section 3.6.1 that they were mainly from traffic emissions.
557
Nevertheless, future studies should be conducted to investigate in details the 558 contribution of traffic source to the atmospheric ON species.
559
The COA had a low O/C ratio of 0.14 and contained mainly reduced C x H y + ions
560
(60.8%) as well, representing its primary origin. Its mass spectrum is characterized by 
599
The mass contributions of the four factors to total WSOA over the whole year are Changzhou, similar to that observed in Nanjing (Wang et al., 2016b in particular during winter.
625
In order to obtain further information regarding particle source, we analyzed the and source analysis indicates that traffic emissions can be a significant contributor to 636 these species, which warrants more detailed investigations in the future. Also, more 637 offline samples should be collected to achieve a more robust PMF analyses.
638
Simultaneous online AMS measurement on the fine particles and measurements of 639 gaseous species (SO 2 , NO 2 , O 3 , CO and some volatile organic compounds) are also 
